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Introduction
EBay is the largest market ever to exist in terms of number of participants. It brings together about 83 million active users. In 2007, the number of listings exceeded 2.3 billion, and eBay's gross merchandise volume amounted to more than 59 billion US dollars.
1 This great success is often attributed to eBay's feedback mechanism, which is argued to foster trust in the platform (see, e.g., Resnick and Zeckhauser, 2002) .
Trading on electronic platforms involves a particularly wide room for opportunistic behaviour on both sides of the market. Anonymity and distance allow sellers to cheat on the quality of the good. Likewise, buyers can be dishonest concerning their payment behaviour . 2 The need to enforce agreements and foster trust for exchange amongst strangers is not limited to eBay. North (1990 North ( , 1991 argues that in general institutions play a major role in reducing uncertainty by establishing a stable structure to human interactions. Institutions consist of both informal constraints, such as traditions, and formal rules that provide the incentive structure in an economy. On eBay, an escrow service, the availability of buyer insurance, and the feedback mechanism mitigate the thread of opportunistic behaviour. The escrow service is relatively expensive and typically only used for purchases of $500 and more. 3 Buyer insurance is provided as part of the Paypal payment service and is an effective way of buying insurance given that the seller offers this payment option and the buyer is willing to pay the fees which amount to about 3% of the transaction value. 4 In this paper, we concentrate on the feedback mechanism and investigate its ability to discipline the transaction parties by providing the right incentives.
As long as feedback reflects the trading partners' experience in a transaction, accumulated feedback provides valuable information for potential trading partners. Thereby, the feedback mechanism potentially disciplines the agents so that the aforementioned forms of opportunism are attenuated by the threat that, if an agent misbehaves today, she will receive bad feedback and will therefore be avoided by other traders in the future. Public statements by eBay emphasise this (desired) effect of the feedback mechanism. 5 On eBay, both the seller and the buyer of an object can rate each other after a transaction. It has been argued that this reciprocity might lead to strategic reciprocation and retaliation: Leaving a positive rating could be driven by expectations to receive a positive rating in return. This is consistent with the observation that usually a positive rating is accompanied with an unrealistically favourable text comment such as "Great transaction. A++++++ Seller". At the same time agents dissatisfied with their trading partners could refrain from leaving negative feedback at all, as they anticipate revenge. Both forms of behaviour would bias the reputation index towards more positive evaluations (Fehr and Schmidt, 1999; Resnick and Zeckhauser, 2002) . 6 The informational content of any user's feedback record depends on the incentives to report truthfully rather than strategically, that is, on the design of the feedback mechanism. For example, if feedback is reciprocal and traders are hesitant to report a bad transaction because they fear revenge from their trading partner, then a fixed length of the time period in which feedback can be left would allow for leaving a negative rating at the very last moment of this period. By 'sniping' negative feedback -i.e., leaving it so late that the other party cannot react any more -users would be safe from retaliation.
Retaliating against deserved negative feedback and reciprocating positive ratings may be used to build a reputation of being an imitator who always replies strategically to a positive feedback with a positive one, and to a negative feedback with a negative one. Such behaviour is in principle observable to other users on eBay as the feedback a user gets and the replies she leaves can be inferred from her feedback record. It may be valuable for a seller to be known as an imitator because it encourages her trading partners to give a positive feedback and discourages them from giving a negative one. EBay even sells a service to sellers allowing them to automatically reciprocate positive feedback. 7 At the same time, if potential trading partners are fully aware of a seller being an imitator, some of them will probably abstain from participating in the auction, knowing that a negative first feedback would always be retaliated.
The fear of retaliatory negative feedback is regularly expressed in discussion boards and newsgroups on eBay, and users indeed seem to be hesitant to leave negative first ratings. Statements similar to the following from a buyer can be found in many forums: The idea to leave negative ratings so late that the other party cannot react is often put forward to solve the dilemma: 9 "The secret … is to wait until the 90 day feedback period is nearly up and then zap em w[ith a] negative feedback when they only have a few hours remaining to respond … That way they can't retaliate … This only wor [ks] if you are able to hold a grudge for 90 days …" Accordingly, McDonald and Slawson (2002) note that "some users attempt to avoid retaliatory negative feedback by 'sniping a negative'". Auctionhawk, a company specialised on offering services around eBay, even developed and advertised a service, for payment, to give feedback in the last minute. 10 One important contribution of this paper is to show that 'feedback sniping' is in fact technically impossible on eBay, as will be explained below.
Reputation is of central importance in electronic markets and the functioning of a feedback mechanism depends on its design. In this paper, rather than focusing on the effects of reputation, for example on prices or the probability of selling, we provide detailed information on the precise design of the feedback mechanism on eBay, on which there appears to be substantial confusion, and on how it changed in May 2007. Important characteristics are the sequential nature of the feedback, the ending rule for the time feedback can be left, the possibility to mutually withdraw ratings, and the additional, anonymous seller ratings that can now be left by buyers.
Until the end of April 2007, a user's reputation on eBay consisted of all ratings received from his trading partners, buyers or sellers, on past transactions. In May 2007 the system changed. Since then, buyers have the possibility to leave additional ratings on sellers, one to five stars, reflecting their satisfaction with the accuracy of the auction listing, communication, shipping speed and shipping charges. These ratings can be left anonymously and are summarised in additional summary statistics. After describing the change, we provide descriptive evidence that is obtained from recently collected data. The results suggest that the changes are a useful means to increase the likelihood that dissatisfaction is actually communicated to the community.
The literature on strategic aspects of rating behaviour is sparse. Dellarocas (2006) and Mailath and Samuelson (2006) discuss reputation building mechanisms in general. Dellarocas et al. (2006) provide a practical guidance to design them. In the theoretical literature on reputation, it is typically assumed that either the reputation bearer's behaviour is publicly observed by potential future trading partners, or that privately observed behaviour is truthfully communicated from one market participant to another, e.g. through "word of mouth communication". An exception is Lippert and Spagnolo (2006) where incentives to pass on information within a network of relationships are analysed as well. However, there is no empirical research on this because word of mouth communication is rather hard to document.
Electronic markets, especially their publicly observable feedback records, offer economists the important chance to empirically analyse both the way reputation as a collective good is built and how it acts, albeit in a somewhat special (anonymous and public) environment. Resnick and Zeckhauser (2002) were among the first to provide a descriptive analysis of rating behaviour on eBay. They report that, in their data, sellers commented on buyers 60.6% of the time and buyers on sellers 52.1% of the time. Ratings left by sellers and buyers were positive in 99.1% and 98.1% of the cases, respectively. Furthermore, they find a high correlation between first and second ratings. They interpret this as evidence for reciprocity and retaliation. Other papers acknowledge the possibility of strategic rating behaviour but focus on the effects of reputation on selling prices and the probability of selling a good. The effects of seller reputation on prices and the probability of selling the object are usually found to be negligible or positive. See, for example, Melnik and Alm (2002) , Bajari and Hortaçsu (2003) , Cabral and Hortaçsu (2006) , Livingston and Evans (2004) , Lucking-Reiley et al. (2007) , and Houser and Wooders (2006) . In contrast, Anderson et al. (2007) focus on typical listing strategies employed by occasional vs. large scale sellers and study the effects of these strategies on prices and probability of sale. See also Bajari and Hortaçsu (2004) as well as Resnick et al. (2004) for an overview. Reichling (2004) presents descriptive evidence on rating behaviour and argues that users have an incentive to leave untruthful ratings. Cabral and Hortaçsu (2006) provide a model of reputation building on eBay but maintain the assumption that rating behaviour is truthful. Dellarocas and Wood (2008) estimate a model of rating behaviour on eBay which is based on the assumption that rating behaviour, if users decide to rate, is truthful. This precludes the possibility that retaliative untruthful negative feedbacks are left. Using their model they infer that buyers are satisfied with a transaction in about 80% of the cases whereas sellers are satisfied in about 85% of the cases. These numbers compare to about 99% positive feedbacks that are left on eBay.
The remainder of the paper unfolds as follows. Section 2 gives a detailed analysis of the 'classic' part of the feedback mechanism. Section 3 describes the May 2007 changes to the system and the newly introduced reputation measures. In Section 4 we provide first empirical evidence on the effect of these changes. We conclude in Section 5, suggesting additional simple ways to discourage opportunistic feedback giving, and to improve on agents' incentives to truly express their satisfaction or dissatisfaction on eBay.
The 'classic' eBay feedback mechanism
When an auction ends or an item is sold, eBay sends a notification to the seller and the buyer who should then contact each other and arrange payment and shipping. As an intermediary, eBay assumes no responsibility in the process after the auction has ended, and only gets involved if a dispute arises.
As soon as the auction is over (or the item is sold, if not through an auction), both the seller and the buyer can leave feedback on their trading partner regarding this transaction. Neither party is required to leave feedback, but is actively encouraged by eBay to do so.
A feedback is a 'positive', 'neutral', or 'negative' rating accompanied by a textual comment. When a rating is left, it is immediately observable to the counterpart and to the community. The ratings a user receives are used to calculate his 'feedback score'. Generally, a positive rating increases the user's feedback score by one point, a negative rating decreases it by one point, and a neutral rating leaves it unchanged. A special rule applies if a user interacts repeatedly with the same trading partner and receives more than one rating from her: Then, the balance of these ratings is calculated. If the balance is positive, the user's score increases by just one point, if it is negative, the score decreases by just one point. Thus, even if users rate each other repeatedly, a member cannot affect another member's feedback score by more than one point.
The 'feedback score' is the most prominent indicator of a member's reputation on eBay and shown in parentheses next to his user ID wherever it is displayed on eBay, no matter in what context. When the user acts as a seller -that is, on every item page -, in addition to his feedback score, the percentage of positive feedback amongst all positive and negative ratings she has received is reported. More detailed information on any user, seller or buyer, as well as several summary statistics are available in the 'feedback profile' that eBay provides for every member. This profile includes a record of all feedback that the user has ever received from or given to other members. Members can make their feedback profile 'private'. In that case, other users can see only summary statistics of the feedback record. However, while his feedback profile is private, a user is prohibited from selling on eBay. The ratings in a feedback profile can be sorted so that only ratings received as a seller or ratings received as a buyer are displayed. 11 
Last minute feedback?
With the reciprocity of the system, a detail of crucial importance is the 'ending rule' of the period in which trading partners can post their feedback (hereafter 'feedback period'). When retaliation is possible it is important whether this period is of fixed or stochastic length.
We have argued that dissatisfied participants may be (rightly) concerned that if they post a justified negative feedback the trading partner could retaliate with a non-justified negative. This could only be avoided if it were possible to leave a rating in the 'last minute' of a deterministic feedback period. Then, the trading partner would have no time to retaliate. 12 In the opposite case, i.e., without a fixed ending time of the feedback period, the trading partner may retaliate so that many users will find it unattractive to leave a first negative feedback. Consequently, if truthful reporting is a welfare concern, the presence of a 'last minute' is desirable in the context of feedback.
While eBay only guarantees that feedback can be left within 90 days after an item is sold, it seems to be a widespread perception that feedback cannot be left after this 90-day period. Examining our data base and again the structure of the eBay platform we found, instead, that feedback can in fact be left as long as the auction details are available. Moreover, if a first feedback is left, the party that received the rating has the opportunity to reply for at least another 90 days. This is because whenever feedback is left for a particular transaction, the rating is recorded in the feedback profiles of the member that leaves and of the member that receives the rating. From there the rating is linked to the item details for another 90 days -not after the end of the auction, but starting with the time the first feedback has been left. The eBay system is built in a way so that the details will be available for at least another 90 days. As a result, the receiver of a first feedback will always have time to reply to this rating.
In light of the considerations about feedback retaliation and truthful reporting, it is surprising that the end of the feedback period is stochastic on eBay, and in fact automatically extended after the first rating. In fact, the current real ending rule of the feedback period on eBay is similar to the one of Amazon for auctions. 13 With this structure, the eBay feedback mechanism in principle discourages truthful negative ratings by the potential first feedback giver, by giving the opponent enough time to retaliate.
Mutual feedback withdrawal
Another important feature of the mechanism in this context is the possibility to mutually withdraw feedback. Once recorded, a rating cannot be unilaterally removed. However, what probably not all users have noticed, feedback can be withdrawn if both parties agree to it.
14 Because of this option, the receiver of a first negative feedback has an incentive to strategically reply with a negative feedback in order to induce her trading partner to agree to a mutual withdrawal of ratings. She might consider doing this even if she is in fact happy with the behaviour of her trading partner in the underlying transaction. If both trading partners then agree on a feedback withdrawal, again, no negative feedback would be observed. If an eBay user is not fully aware of this fact, she might overestimate the informational content of feedback records Resnick et al., 2004) . 15 To summarise, key elements of the classic feedback mechanism are the following: 1 feedback is immediately observable 2 there is always a time window allowing a trading partner to react to a rating as long as she has not entered one yet 3 feedback can be withdrawn upon the mutual consent of both trading partners.
Figure 1 contains a state chart representing these key elements. Each circle in the graph represents a state and each arrow a transition from a state into another state or into itself. Such a transition, and if only from a state into itself, happens at every instant in time, i.e., at every moment, we move along some arrow in the state chart. We can describe the feedback game using the state chart: We enter from the left. We are in the state in which nobody has left feedback so that it can still be left by both. In the next instance of time, either no one rates and the feedback period is not over, or only one of the two parties rates, or both rate each other simultaneously, or the feedback period is over. Depending on the actions of the players we transition into another state. The last (grey shaded) state is always the payoff state. Payoffs are to be understood as expected payoffs from future transactions on eBay, conditional upon the feedback outcome. Depending on the history, either no feedback has been left, or one or two ratings have been left without being withdrawn -the usual case -, or ratings have been left and were withdrawn thereafter. 16 The dashed part of the graph represents the misperception of the existence of a last minute of the feedback period that was discussed above. To be more specific, the misperception is that after 90 days there is a transition into a 'last minute' state in which the trading partner cannot react to a rating. Most importantly, the chart (without the dashed part) shows that once a first feedback is left, in fact, the trading partner always has the opportunity to react with a second feedback. 
May 2007 changes
As already mentioned, the eBay feedback mechanism changed substantially in May 2007. Since then buyers can, in addition to the 'classic' feedback, leave detailed ratings on a seller regarding four different criteria: item as described, communication, shipping time, and shipping and handling charges. A buyer can award the seller one to five stars on each of these aspects. Detailed seller ratings are optional, and it is left to the buyer's discretion whether she wants to rate the buyer in any of these areas. 17 If a buyer wants to leave detailed ratings, she must do so at the same time as she leaves the classic 'overall' feedback with textual comment. Classic feedback can be left without providing detailed ratings, but not the other way around. Concerning their substance, however, overall feedback and detailed ratings need not be connected in any way. For example, the buyer could leave a positive classic feedback, and at the same time give only one star on each of the four criteria. The two systems co-exist to allow for a smooth transition from the old to the new system. This is necessary because users have built up their feedback records over many years and classic feedbacks cannot be converted into detailed ones. However, as more and more detailed ratings will be collected classic feedbacks are likely to become less and less important.
There are two important ways in which the detailed ratings are different from the classic ratings. First, the granularity of the type of rating that can be given is different. In the classic system, ratings consist of a positive, neutral or negative overall assessment and every mark that is not positive is usually considered as a negative mark, see, e.g., Resnick and Zeckhauser (2002) . The detailed ratings consist of 1-5 stars along four dimensions. This allows users to be more precise in their assessment of their trading partners' performance (Dellarocas, 2005) . Moreover, eBay attaches meanings such as 'satisfactory' to the different star ratings, see Table 1 for details. In the empirical analysis we multiply the numbers of stars by 100.
Second, the new detailed seller rating is anonymous. For each criterion, only the average of all ratings is given, and a seller must receive at least ten ratings before the average is reported in his feedback profile. eBay stresses that "sellers will not be able to see the detailed seller ratings you've given them", 18 and when actually leaving detailed ratings, buyers are notified again that "sellers will not see your individual ratings" and that "only the average of all buyer ratings can be seen by the seller". In other words, buyers are assured that, with the new detailed seller ratings, they are safe from retaliation.
As with the classic feedback where a specific buyer can affect a seller's score by only one point, if a buyer leaves detailed ratings on the same seller for different transactions, only the average of her ratings enters the seller's statistic for that criterion. In contrast to the classic feedback score, averages for detailed ratings will be calculated over the preceding 12 months only. 19 At the time eBay introduced detailed seller ratings, it also introduced minor changes to the other part of the feedback system, in particular to the way in which 'classic' ratings are displayed. Before, apart from the auction number, only the rating -'positive', 'neutral', or 'negative' -, the textual comment, the feedback giver and the date and time when the rating was left were displayed. For at least 90 days after the end of the auction there was a link to the auction details and users had to follow that link to learn more about the transaction. Today, in addition to this information, the item title and the price at which it was sold are also reported in the feedback profile. Potential buyers can thus see at a glance from what kind of item a recent rating stems, and whether it was given for a high value or on a low value transaction.
To summarise, we predict that users are more inclined to report dissatisfaction in the new system. This is for two reasons. First, the change in granularity of the rating scale makes it less likely that the best rating is given, simply because the scale is finer. Second, the incentive to rate truthfully, if unsatisfied, is considerably stronger in the new system because ratings are anonymous.
Empirical results
The data we use were collected in several steps. First, in May 2007, we obtained the usernames of, respectively, the last 3,000 users that were selling in the five categories listed in Table 2. 20 This is a representative sample of those who sold at least once in those five categories. Then, on the 1st of June, July, August, and September, we collected their feedback overview pages, one per user. This gave us detailed information on user characteristics such as the overall percentage of positive marks received over their life as an eBay user. Most importantly it gave us information on ratings received in the five months prior to the change and in the first four months after the change. 21 From this raw data we construct percentages for the classic ratings in order to compare them to the average number of stars obtained in the new part of the feedback mechanism. Table 2 Categories These categories are from the USA eBay system. Table 3 contains summary statistics. They are reported for our core sample consisting of users for which detailed ratings are available. 22 They show that there are both some big players with large feedback records but also smaller ones. The distribution of feedback scores is highly skewed with a mean of 1,998 and a median of 616, see Table 4 . About 29% of these sellers are power sellers. Interestingly, in the first four months after the introduction of the new system a seller in our sample received 317 classic ratings and 163 detailed ratings on average. This reflects the fact that detailed ratings can only be received once users act as sellers. The observational unit is a user who has offered a good in one of the categories listed in Table 2 and for whom detailed ratings are available. Received ratings are classic ratings which are either positive, neutral or negative. These ratings are not anonymous and are directly observable to the trading partner. Detailed ratings are the ratings that can now be left additionally to the traditional ratings. Here, 1 to 5 stars can be left, respectively. We multiply the average number of stars received, per user, by 100. The number of ratings differs across detailed and traditional ratings because detailed rating are optional and can only be left for sellers. The member feedback score is the number of unique users who left a net positive rating minus the number of unique users who left a net negative rating. The overall percentage negative ratings is calculated from all ratings the user has received. Our data confirm the well known empirical finding that the overwhelming share of classic ratings is positive. Interestingly, this share is declining once we compare the five months prior to the introduction of the new rating possibilities to the first four months after the system has been put in place. This decline is small but significant with a p-value of 0. One interpretation of this is that the recent changes have motivated some users to expose themselves to the risk of retaliation. It is an open question whether this can be reconciled with rational behaviour. Figure 2 contains box plots for the average number of stars received by the users in our sample. Overall, these ratings are very favourable. In part this could be driven by the fact that detailed ratings are only available for active players, namely those who have received at least ten detailed ratings in their role as a seller over the first four months the new system was in place. As we have started with 3,000 sellers in each of the five categories this is only the case for 3,700 out of 15,000 sellers. Still, it is interesting to see that the typical seller receives many ratings that are not of the best type, 5 stars. This is in contrast to the finding that almost all classic ratings are of the best type, positive, and is well consistent with the arguments that have been made in Sections 2 and 3.
Figure 2 Box plots for detailed ratings
The horizontal axis is the average number of stars for a given user multiplied by 100. The box is bounded on the left by the first quartile and on the right by the third quartile. The observations outside the two whiskers are considered to be outliers and are reported. The observation on the very left is the lowest observed value, respectively. Table 5 contains, by category and percentage positive ratings received within the same period, sample means of the average number of stars received by the user. It illustrates the dependence between the two measures and shows that even for users who have received less than 95% positive feedbacks the detailed ratings are very good, e.g., on average between 'accurate' and 'very accurate' for the item description. This table shows, in the columns, respectively, the condition on the percentage positive feedbacks received, the number of observations and the average rating received across users. The average number of stars is multiplied by 100. For example, 483.715 is the average score for the item description among all users who received only positive ratings. Reported for users for which all four summary statistics are reported.
Finally, Table 6 contains results from a regression of the average star rating on a rich set of user characteristics. It illustrates that the number of stars depends positively on the number of detailed ratings received, the percentage positive feedbacks received, and the overall percentage positive feedbacks. It depends negatively on the feedback score and is smaller for power sellers. Absolute value of t statistics in parentheses * Significant at 5%; ** significant at 1% The columns contain coefficient estimates and corresponding t statistics that were obtained from a regression of the respective dependent variable on the covariates listed above. The dependent variable is the average number of stars received multiplied by 100.
We conclude from these first empirical results that the rating possibilities that were recently added to the feedback mechanism tend to add valuable information. In particular, about 99% of classic ratings are of the best type, positive, but this seems not to be the case for the detailed ratings. 23 In our previous discussion we have related this to the fact that here, the fear of a retaliatory feedback does not play a role as the type of rating cannot be inferred by the seller.
Conclusions
EBay's reputation mechanism is an important institution in an environment of impersonal exchange where information about the attributes of the goods traded and the performance of the agents involved is imperfect. Milgrom et al. point out that "a good reputation can be an effective bond for honest behaviour in a community of traders if members of the community know how others have behaved in the past -even if any particular pair of traders meets only infrequently." (Milgrom et al., 1990) Whether the system employed by eBay succeeds in this respect depends on its setup. In this paper we have investigated the institutional details of both the classic part of eBay's reputation mechanism and its newly added features. It is well known that the former allows for the immediate observation of feedbacks given by the trading partners. Therefore, the choice of the timing of feedbacks and their type may be guided by strategic considerations. Leaving a truthful negative feedback is a risky endeavour because it may be retaliated untruthfully, and purely for strategic reasons. We have argued that the existence of a deterministic last minute of the feedback period would allow for negative first feedback giving without retaliation. However, closer scrutiny of eBay's reputation mechanism reveals that a trading partner has always enough time to react to a first rating. This implies that a negative first feedback can never be given without the fear of retaliation. One aim of this paper was to emphasise this point.
A direct consequence of this institutional design is that a first feedback giver, if behaving opportunistically towards establishing a good feedback record, may not give a negative feedback even if it were justified. Instead, she might wait for her partner to give the first feedback. If both wait, no feedback is left at all (Dellarocas and Wood, 2008) . 24 Conversely, leaving a positive feedback might be driven by expectations on feedback reciprocity which induces the trading partner to react with a positive mark. For this reason, many studies have argued that classic ratings do not directly reflect the true performance of the participating agents. Importantly, this does not apply to the recently added rating possibilities that allow buyers to unilaterally rate sellers, as they ensure anonymity. 25 The difference between the two systems has been at the centre of the empirical analysis that has been presented in Section 4 of this paper. One important finding is that whereas about 99% of the classic ratings are of the best type, positive, this is not the case in the new system.
In addition to the changes that were made in May 2007 there may be scope for further improvements of the classic part of eBay's feedback mechanism using easy-to-implement measures. In particular, our analysis suggests that to reduce concerns for retaliation and to foster expression of deserved dissatisfaction, the revelation of information should be delayed.
26 Most importantly, feedback should only be revealed to the trading partners and thus, the public, if no more feedback can be left.
27
This could alternatively be done after a fixed period, or after both trading partners have given their feedback. A direct consequence could be that less users might be willing to leave a first (positive) rating because they cannot hope any more to thereby induce their trading partner to leave a rating in return. However, this might be a desired effect as, on average, the rating would be closer to the true satisfaction of the user who left it. In addition, incentives to rate (e.g., reductions on future fees) could be provided or ratings could be made (quasi-) mandatory by not allowing users to bid in another auction or add a new auction listing if they have not rated within a specified time. An important point is that this change alone would potentially make things even worse as long as the mechanism would still allow for the mutual withdrawal of feedback. We therefore advocate to also remove this option. Otherwise, it tends to remain a dominant strategy to always leave negative feedbacks in order to be able to renegotiate after ratings have been revealed.
Finally, it can be argued that the performance of buyers, if asked to pay first, is subject to little uncertainty. Either the full payment arrives in time, which is verifiable by the seller, or it does not. Then, opportunism on the buyer's side does not play a role. To the contrary, sellers can misbehave on a variety of aspects of their performance. Therefore, it may be worthwhile to limit feedback to buyers rating sellers as in Amazon auctions Dellarocas et al., 2006) . 28 Such a change of rules is likely to induce less feedback giving. However, by removing potentially very substantive biases, it should increase the informational content of feedback records and therefore lead to an unequivocal improvement in the allocation decisions taken in this increasingly important market.
Future research
This paper provides a detailed discussion of the institutional details of eBay's reputation mechanism. We have focussed on the formal incentives that are provided to the trading partners to communicate experiences truthfully to the community. More generally, North (1990) points out that it is the combination of such formal incentives and other informal constraints that induce agents' behaviours. The same formal rules will result in different outcomes when applied in different countries which differ in their culture. As a global marketplace, eBay provides the opportunity to study the effects of its (same) mechanism in different environments. An analysis in this direction would certainly be valuable.
Besides, and more closely related to what has been done in this paper, it would be interesting to conduct an analysis similar to ours with 2008-2009 data. One of the empirical findings in this paper is that average detailed ratings for big sellers are very positive, indicating that the reputation mechanism is effective in providing the right incentives to those sellers. It would be interesting to see whether this also holds true for small sellers for which those detailed ratings were not available in the data that we collected as statistics are only displayed once 10 detailed ratings have been received.
Moreover, more detailed data could be used to investigate how many classic ratings a seller has received as a seller and compare this to the number of detailed ratings that she can only receive as a seller. By construction, there is always a classic rating for every detailed rating, but not vice versa. One could infer from this how willing buyers are to provide detailed ratings. This in turn would indirectly reveal how useful buyers find detailed ratings for evaluating the performance of sellers.
A more direct way to infer this would be to study the effect of detailed ratings on the probability of selling a good and the selling price since this is informative about the way potential buyers interpret those summary measures. For this, data on the auction level have to be collected, which is a somewhat tedious but worthwhile endeavour. rating of 5 stars from ten ratings and receives an 11th rating he can infer it if it changes his average rating, i.e., if it is at most 4 stars. However, in typical situations this will not be possible as the typical rating is between 3 and 5 stars and the average will be calculated from substantially more than ten ratings. Moreover, for this to be possible the user needs to watch in real time how his average rating changes in order to associate the rating with a transaction through the classic rating that is left at the same time and then shown explicitly in the feedback record. 20 For this we downloaded the listings of auctions that ended in the past. This can be done using the 'advanced search' option on eBay. 59 users have listed an item in two categories and one user in three categories. These multiple listings were treated as multiple observations in our data set. 21 In particular, we use the information on the number of ratings, by type, that were received within the last month, respectively. They are added over the four waves. For the ratings that were received in the last five months prior to the change we use the number of ratings received in the "past six months" that was published on June 1 and subtract the number of ratings received in the 'last month'. 22 Table 4 shows percentiles of the distribution of feedback scores by availability of summary statistics for detailed ratings. It reflects that these are only available if at least ten such ratings have been left, i.e., for the more active sellers with higher feedback scores. 23 Figure 2 shows that the third quartile of the average rating per user is well below 5 stars. 24 Dellarocas and Wood (2008) investigate the consequences of non-random missing feedbacks on feedback scores. They find that dissatisfied traders are more likely not to give feedback. 25 An additional advantage of these features is that separate reputation measures with respect to four key criteria are calculated so that more detailed information is communicated to the community. 26 One might object that such a delay is costly because in the meantime an untrustworthy user may deceive more eBay users. However, this would also happen if unsatisfied trading partners would abstain from leaving a negative rating because they fear retaliation. 27 That is, both whether a feedback was left and the type of feedback should both be concealed to opponents. This is somewhat different from the suggestion of concealing only the type of feedback left which has been made in independent work by Reichling (2004) . 28 This is also suitable for e-procurement platforms. See Dini and Spagnolo (2006) and Dellarocas et al. (2006) for further details.
